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MODEL PB-3 WEED BURNER 


The Model PB-3 is here shown in use in potato fields. Used 
to destroy green immature vines it permits harvesting operations 
without waiting for normal maturing of vines or their elimination 
by killing frost. 

Vegetation which has accumulated after cultivating is no 
longer possible, is completely eradicated and permits efficient digger 
operation. Clean fields result in fewer potatoes being lost as they 
can easily be seen by pickers. 

The use of the Model PB-3 is not restricted to the burning of 
potato vines as it can be used wherever weed eradication is necessary. 

At a speed of 5 m.p.h. the Model PB-3 consumes 18 gallons 
of fuel oil per acre and burns 4 rows or a swath 15 feet wide on 
each trip. 

References by potato growers using the Model PB-3 furnished 
on request. They will give you their actual experience with the 
use of this machine. 


WOOLERY MACHINE COMPANY 


Pioneer Manufacturers of Open Flame Type Weed Burners 
2021 COMO AVE. S. E. MINNEAPOLIS 14, MINN. 
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EFFECT OF BORON IN FERTILIZER UPON QUALITY 
OF DEHYDRATED WHITE POTATOES 


S. CALDWELL!, CHARLES W. CULPEPPER?’, 
AND BalLey E. Brown* 
Division of Fruit and Vegetable Crops and Disease, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, Agricultural 
Research Administration, Umited States Department 


of Agriculture, Beltsville, Md. 


INTRODUCTION 


The physiological effects of boron on the growth and development 
of plants have been the subject of very extensive studies by American in- 
vestigators during the last 30 years. The toxic properties of boron and its 
compounds were the first to receive attention because stoppage of im- 
portation of potash during World War I led to the employment in 
commercial fertilizers of potash salts of American origin, which con- 
tained varying but usually considerable quantities of borax (sodium 
borate, Na:B.O:) as an impurity. The application of such fertilizers 
resulted in widespread injury to various crops, varying from reduction 
in vigor and yield to complete failure to develop. Studies of the cause 
of the injury undertaken by numerous investigators very quickly 
showed conclusively that it was attributable to the presence of borax in 
the fertilizer, and it was demonstrated that definite damage to a wide 


1Senior Physiologist. 

2Physiologist. 

8Formerly Senior Biochemist of the Division of Fruits & Vegetable Diseases. 
Since July 28, 1946, Director, Soils and Fertilizer Research, Summer Fertilizer 
Company, Inc., Baltimore, Md. 
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variety of crop plants resulted from applications of borax as low as 
3 to 10 pounds per acre (4,5,3,12,10). 

In the case of the potato (2,13,11,1) it was shown that there 
was somewhat greater tolerance of borax than in the case of beans, 
corn, and some other crops. It: was also found that with potatoes 
amounts too small to produce injury were beneficial, stimulating growth 
of tops and thus possibly increasing yields. Brown (2), for example, 
found that 1 to 3 pounds of borax per acre applied in the furrow, or 
4 to 5 pounds broadcast at the time of planting potatoes, gave an in- 
crease in yields, whereas 10 pounds or more resulted in definite low- 
ering of yield, regardless of the method of application. 


a The general result of these and other investigations carried out 
2 during the period 1916 to 1922 was that the presence of borax in any 
i amount in a fertilizer came to be generally regarded as harmful, and 
fertilizer manufacturers accordingly took steps to reduce the amounts 
present in their products to mere traces. Boron injury to crops there- 
upon practically ceased to occur. 

As an increasing number of workers have taken up the study of 


the functions and physiological roles of the minor or trace elements in 
plant nutrition, boron again became the subject of intensive investiga- 
Js tion, and it has been said that its effects have been more extensively 
a studied in recent years than those of any other element (9). This more 
3 recent work has confirmed the results of the earlier investigators in 
showing the highly toxic effect upon plants generally of boron in ex- 
cess of a very small quantity, which varies somewhat with the type 
| of plant, the climatic conditions, and other factors. It has also shown 
that the presence of boron in amounts below the toxic level is essen- 
tial to the normal growth and development of plants, and that a de- 
ficiency of boron in the soil or nutrient solution results in character- 
; istic symptoms of boron starvation. Boron deficiency is especially apt 
to occur in soils high in calcium content, as a certain balance between 
calcium and boron in the plant is necessary to normal development. 
In the potato, very severe interference with growth of both tops 
and roots, wholly preventing tuber formation, has been reported for 
plants grown in completely boron-free nutrient solutions or sand cul- 
tures. In the field, boron-deficiency symptoms are confined chiefly to 
the tubers, and effects upon vines, if they appear at all, are apparent 
only late in the season. As summarized by Jones and Brown in 1941 
(7), the injury to tubers consists in reduction in size and brown dis- 
coloration of the flesh, especially at the stem end. Smith and Nash 
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(14) stated that potatoes grown without boron were deficient or flat 
in flavor, very wet, and sloughed badly in boiling, but blackening did 
not occur in the variety used (Smooth Rural). Workers at the Vermont 
Agricultural Experiment Station (6) reported severe dwarfing, wateri- 
ness, and generalized internal browning in tubers of boron-deficient 
plants, with susceptibility to early blight, which did not attack checks 
receiving boron. 

The results of these and similar investigations have led to the 
systematic addition by a number of manufacturers of small, definitely 
measured amounts of horon, usually in the form of sodium borate, to 
commercial fertilizers designed for use upon truck crops or potatoes. 
While it is quite generally agreed that such additions are beneficial for 
a number of vegetables under certain conditions, opinion does not ap- 
pear to be unanimous as to their effects in the case of potatoes. 
Whether small applications of boron decrease the tendency of pota- 
toes to darken in cooking has also been the subject of considerable dis- 
cussion. 

PURPOSE AND SCOPE OF THE PRESENT WorK 


In the present work a comparison is made between the dehydrated 
products made from potatoes of the same varieties, grown side-by-side 
upon the same soils, with and without the addition of boron to the 
fertilizer applied. 

The potatoes employed consisted of U. S. No. 1 stock of the va- 
rieties Katahdin and Green Mountain grown in a field test of effects 
of fertilizer with added boron versus no boron, conducted in Aroostook 
County, Maine, by the Summers Fertilizer Company, Inc., of Balti- 
more, Md. They were supplied for the study by courtesy of J. E. 
Totman, president of that company, to whom the writers desire to ex- 
press their appreciation for the opportunity to carry out the present 
study. The material of each variety consisted of stock grown on each 
of four farms differing only slightly in their levels of fertility; that 
from each farm consisted of two lots of several hundred pounds each, 
one grown with and the other without boron added to the fertilizer 
used. 

The fertilizer applied to the plots receiving no boron was a 5-7-10 
formula, of which 2,500 pounds per acre were applied at planting as 
side bands 2 inches from the seed. The fertilizer containing boron 
was a 6-9-15 formula to which sodium borate had been added at the 
rate of 10 pounds per ton. This was applied at the rate of 1,500 
pounds per acre at the same time and in the same manner as the other 
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fertilizer. It may be noted that the two fertilizers differed considerably 
in other respects than in presence or absence of boron. The no-boron 
treatment supplied 125 pounds of nitrogen, 175 of potash (KO) and 
250 of phosphoric acid in comparison with 90, 135, and 225 pounds, 
respectively, of these nutrients in the boron-containing fertilizer. The 
amount of sodium borate applied per acre was 7% pounds. 


Participation of the writers in the experiment was limited to work 
with mature potatoes supplied them by shipment to Beltsville after 
harvest. One of the writers saw the plantings in midseason. The plots 
were all uniformly Caribou loam of moderate productiveness and were 
of considereable size, occupying several acres on each of the four 
farms. No differences in growth and vigor of the plants under the two 
treatments were detectable in midseason. The writers are informed 
that although no exact yield data were taken, no significant differences 
in yields between treatments were observed at harvest. They are also 
informed that it was the belief of a dehydrator operator* in the area 
that the product made from Green Mountain potatoes receiving added 
boron in the fertilizer was upon the whole’ somewhat better than that 
made from the same variety receiving no boron. 

The various lots of the variety Katahdin were assembled and 
shipped to Beltsville, Maryland, within a few days after they were 
dug; the material of Green Mountain was held in storage at Presque 
Isle, Maine, for about 2 weeks prior to shipment. Upon receipt at 
Beltsville, each shipment was held in storage at 60° F. for approxi- 
mately 3 weeks after which portions of each lot were dehydrated, as 
described in the next section. The dehydration of Katahdin was car- 
ried out on the lst of December and that of Green Mountain on the 
18th of December, 1944. The remaining material was held in storage 
at 60° until the 16th to 18th of February, when it also was dehydrated. 

A careful comparison of the various lots of boron-treated potatoes 
with the check lots receiving no boron was made prior to and dur- 
ing the preparation for drying in December and repeated with the ma- 
terial dried in February. There were no discoverable differences be- 
tween the potatoes from the two fertilizer treatments in smoothness, 
surface cracking, stem-end browning, net necrosis, presence of decay, 
or other respects. 


PREPARATION AND DrYING OF THE MATERIAL 


All material was inspected before peeling, and any visibly de- 


cayed tubers were removed and weighed. The sound stock was then 


*Summers Fertilizer Co., at their dehydrating plant at Winterport, Maine. 


TarntE t —Condition of raw stock. losses in beelinag and trimming. and vields of drw product as percentages of whole 
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weighed, peeled by immersion in boiling lye solution of 8- to 10-per 
cent strength, thoroughly washed to remove lye, and placed in con- 
tainers of cold 1-per cent sodium chloride (common salt) solution. 
After inspection and trimming, the potatoes were cut by a stripping 
machine into random-length julienne strips three-eighths by three-eighths 
inch in cross section. As cut, the strips were received into a 1-per cent 
salt solution, again inspected, and any diseased or partially diseased 
pieces removed and added to the trimmings for weighing with them. 
The strips were then spread on trays and blanched for 6 minutes in 
flowing steam at 209° to 212° F. Stripping, weighing, and spreading 
on trays were done as rapidly as possible, and the interval between 
cutting into strips and blanching was never more than 5 to 7 minutes. 
Upon removal from the blancher each lot of strips was divided into 
three portions: one was placed in the dehydrator without further treat- 
ment; one was dipped into 0.1 per cent orthophosphoric acid; and one 
was dipped into 0.1 per cent sulfurous acid solution made by dis- 
solving SO: gas in water. The length of dip was in both cases 4 min- 
utes. On removal from the dipping solution the strips were drained. 
spread on trays, and placed in the dryer. Drying was carried out in 
a laboratory dehydrator in a parallel-current air flow of 550 feet per 
minute. The temperature at outset of drying was 170° to 175°, which 
was reduced after 4 hours to 145° to 150°. The wet-bulb temperature 
was 120° at the outset of drying and 105° at the end. The material was 
removed from the drier when it had a residual moisture content ap- 
proximating 7 per cent. A portion of each lot of material was placed 
in sealed glass containers and the remainder in heavy, closely woven 
bags. Both bags and sealed containers were stored at 70° F. until re- 
moved for examination and scoring. 


PREPARATION LossES AND Dry YIELDS 


Table 1 presents for all the lots of material the data on the per- 
centages of tubers rejected because of decay or diseaase, the losses in 
peeling and trimming, yields of prepared strips, and yields of dry pro- 
duct as percentages of raw whole stock. 


In the inspection of the raw stock prior to peeling, any visibly 
decayed tubers were sorted out. After peeling, a second inspection was 
made for the purpose of removing decayed tubers and estimating the 
percentage of potatoes showing evidence of net necrosis, stem-end 
browning, or other abnormal conditions. The results of these inspec- 
tions are recorded in two columns of the table. Decayed tubers or 
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those which showed general discoloration of most of the tuber were re- 
jected, and hence are not included in the weights upon which prepara- 
tion losses and dry yields were computed. Tubers that showed limited 
areas of discoloration or net necrosis, which could be removed by 
trimming, were not discarded, but the percentage of such tubers was 
determined for each sample. 


The potatoes of both varieties that were dehydrated in December 
were almost wholly free of rot, less than 1 per cent showing decay. 
The material of Katahdin was entirely. free of net necrosis or dis- 
coloration, and that of Green Mountain had less than 1 per cent of 

‘tubers showing net necrosis. After storage at 60° F. until the 16th of 

February, the Katahdin material was still free of stem-end browning 
and necrosis, but some lots had 1 to 4 per cent of decayed tubers, and 
others, while sound, had begun to develop numerous sprouts. The lots 
of Green Mountain material from the different farms differed very 
considerably in the amounts of rot and of net necrosis present, both 
of which were most severe in the material from the Davis farm and 
were almost equally bad on the lots with and without boron. In the 
potatoes from the other three farms, those from the plots receiving 
no boron in all cases had somewhat less rot than those from the boron- 
treated plots, and in two of the three they also had less net necrosis. 
The differences are small and have little significance further than that 
they indicate that boron had no effect in reducing the occurrence of net 
necrosis. 


The losses in peeling for the various lots of the two varieties — 
that were dehydrated in December ranged from 11.6 to 19.4 per cent, 


averaging 15.7 for all lots of Katahdin and 15.6 for those of Green 
Mountain. The losses in trimming ranged from 2.9 to 10.1 per cent, 
averaging 3.9 per cent in Katahdin and 7.1 per cent in Green Moun- 
tain. There were no indications that peeling and trimming losses were 
affected by the fertilizer treatments, as the differences between pairs 
of samples receiving the two treatments from the various farms were 
not consistent and are attributable to differences in average size, in 
smoothness of tubers, and in percentage of small tubers present in 
the various lots. The absence of any difference in effect of the two 
treatments is evident when the yields of prepared strips for the two 
treatments are averaged separately These averages were for Katahdin, 
80.8 per cent for the non-boron lots and 79.9 for those with boron; 
for Green Mountain, 77.4 per cent for non-boron and 77.2 for those 
with boron. It may be noted that the over-all yields of prepared strips 
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were 80.3 per cent for Katahdin and 77.3 per cent for Green Moun- 
tain. 
In the material!/dehydrated in February after storage for 2 or 2% 
months at 60° F., the losses in peeling were slightly higher, averaging 
18.4 per cent for each of the varieties. The increase in losses over 
those of the material prepared in December was due chiefly to in- 
creased resistance to the action of lye, requiring slightly longer treat- 
ment, and to the presence in some lots of varying numbers of sprouts 
that were removed in peeling. The trimming losses for Katahdin were 
very slightly higher than those for Katahdin in December—4.3 per 
cent instead of 3.9—, whereas in Green Mountain they had increased. 
from 7.1 to 10.7 per cent as a consequence of the presence of varying 
amounts of net necrosis. The yield of prepared strips for all lots of © 
Katahdin was 77.2 per cent and for Green Mountain, 70.8 per cent. 
Since peeling losses in the two varieties were identical in amount, the 
low yield of prepared strips in Green Mountain was due to the heavy 
trimming made necessary by the presence of net necrosis. As had 
been the case in the material dehydrated in December, there was no 
tendency for the boron-treated samples to run consistently higher or 
lower than the untreated checks in yields of prepared strips. 


In the last two columns of the table, the yields of dry product 
are given as percentages of the fresh whole stock prior to preparation 
and also as percentages of the prepared strips. The yields as percent- 
ages of whole stock vary inversely as the losses in peeling and trim- 
ming, and hence show no consistent differences between the two treat- 
ments. The yields calculated as percentages of the weight of prepared 
strips are of course not affected by the losses in preparation, hence 
should indicate differences in solids content of the potatoes attributable 
to the differences in fertilizer treatments, if such differences existed. 
In the first dehydration of Katahdin, the average yield of the four 
lots receiving no boron was 18.6 per cent of the weight of prepared 
strips; that of the boron-treated lots 18.5 per cent. The yields from 
dehydration after storage were, with no boron, 18.1 and with boron, 
19.8 per cent. In the case of Green Mountain, the yields at the first 
dehydration were with no boron, 20.5 per cent; and with boron, 20.1; 
and those at dehydration after storage were 21.8 and 21.9 per cent, 
respectively. The differences between the two treatments are smaller 
than those between lots receiving identical treatment but grown on 
different farms, making it clearly apparent that there were no differ- 
ing effects of the two treatments on solids content. 


} 
r 
2 
ay 
ay 
j 
4 
5 
| 
= 
4 
a 
I 
4 
4 
| 
{ 
q 
| 
3 


1947] CALDWELL et al: EFFECT OF BORON 405 


Results of the examination of the data upon the occurrence of 
rot and net necrosis, peeling and trimming losses, and yields of dry 
product can be summarized by the general statement that the material 
receiving boron in the fertilizer showed no consistent or significant 
differences in any of these respects from that receiving no boron. This 
statement appears to hold for the results as a whole and also in detail 
for the material produced on individual farms. 


The various lots of dry material were examined and compared 
during the drying, and as it was completed, for any differences in 
color or appearance that might be apparent between the varieties, the 
fertilizer treatments, or the potatoes from the different locations. No 
consistent differences attributable to location or fertilizer were found. 


EXAMINATION AND GRADING OF THE Dry Propucts 


Preparation and grading of the material for appearance and 
quality as cooked products were carried out from the 29th to the 31st 
of March, 1945. As there were two varieties receiving two fertilizer 
treatments in each of four locations, there were sixteen lots of ma- 
terial. As a portion of each of these was dried shortly after its re- 
ceipt and the remainder after 8 to 10 weeks in storage at 60° F. and 
each lot was subdivided into three portions receiving different prepara- 
tory treatments before drying, the number of samples to be judged was 
ninety-six. 

The samples were inspected and graded for color in the dry con- 
dition by matching the predominating color of each sample as closely 
as possible with the Maerz and Paul colors (8). Since there was fre- 
quently considerable variation in color among the pieces making up 
the sample and even between different portions of individual strips, 
matching was approximate rather than exact. The predominating color 
of the samples also varied considerably as a result of varying amounts 
of reddening, graying, or darkening, with the result that the colors 
found in the different samples ranged from 9 C 1 of the Maerz and 
Paul system through plates 10 and 11, with a few samples as dark as 
12 D 2 and 12 E 2. The entire series was then graded numerically. 
Samples that had undergone no perceptible discoloration during or sub- 
sequent to drying and closely approximating 9 D 1 in color through- 
out were graded 1, those showing darkening, reddening, or graying 
were given lower numerical ratings, ranging fom 1.5 or 2 to 8, ac- 
cording to the degree of discoloration. 


The material was refreshed by weighing out samples of 75 grams 
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into beakers, covering each sample with 225 milliliters of water and 
placing in a refrigerator overnight. The beakers were then set into a 
retort, covered so no evaporation could occur, and cooked in flowing 
steam for 40 minutes. They were then removed, placed on plates, given 
code numbers, and submitted to the judges. No salt or other seasoning 
was added, because such additions would have tended to mask differ- 
ences in flavor. 


Each of the cooked samples was graded upon the factors of color, 
texture or consistency, and flavor. In the grading, a scale of 10 was 
employed in which a score of 1 to 1.9 indicated high or excellent 
quality; 2 to 3.5, very good to good; 3.6 to 4.9, fair or acceptable; 
and scores numerically higher than 5, poor to very poor. After the 
scoring on the separate factors had been completed, each sample was 
given an over-all score on comparative desirability or acceptability. The 
scores of the various judges were then assembled and averaged. 


As stated in the section on preparation of material, all potatoes 
were placed in a 1-per cent salt solution after peeling, and the strips 
were received into such a solution as they were cut and until] they 
could be blanched. One complete series of samples was dehydrated 
without any treatment designed to prevent discoloration, whereas two 
such series received preventive treatment, one with orthophosphoric 
acid and the other with sulfurous acid solution. The comparative ef- 
fectiveness of these treatments will receive some attention in a subse- 
quent section. The primary purpose of the work was to determine any 
differences in the tendency to discoloration between the potatoes re- 
; ceiving boron in the fertilizer and those receiving none, and the pres- 
| a a ence of such differences, if they exist, would be evident in the samples 

. receiving no treatment other than holding «in salt solution between 
time of peeling and blanching. The results of examination and grading 
of this series are assembled in table 2. 


: The material of each variety is represented by four sets of 
te samples from as many different farms, each set consisting of two 
pairs of samples. Each pair was made up of boron-treated material 
and a check receiving no boron. One of the pairs of samples in each 
ide set of four had been dehydrated shortly after receipt of the material 
a at the laboratory, and the dry products had consequently been stored 
i: in air at 70° F. for 3% months prior to examination. The potatoes 
from which the second pair was made had been stored at 60° for 8 
to 10 weeks before being dehydrated, so that the dry samples had been 
stored in air dt 70° for 6 weeks before being examined. 
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When the material was removed from storage for examination 
and grading it was apparent that the lots made in December, which had 
consequently been stored for 3% to 4 months, had undergone varying 
amounts of darkening or reddening and were distinctly poorer in color 
than when first made. As previously stated, the various lots of ma- 
terial were examined and compared as drying was completed in order 
to detect any differences between them attributable to fertilizer treat- 
ment or location of growth. The material dehydrated in February was 
given a like examination as drying was completed. Even though no 
comparisons with the Maerz and Paul color standards were made on 
the freshly dried material at either drying date, the products made at 
the first drying were considered to be good to very good in color. At 
the time the second drying was completed the products were regarded 
as being generally slightly less good in color than the freshly made 
material from the earlier drying. Whether this were the case or not, 
there were clearly no such differences between the two lots of material 
when made as were apparent at the end of the storage period. In the 
material made in December, many lots were poor to very poor and 
unacceptable in color in the dry condition. 


Inspection of the data in table 2 will show that the ratings of the 
samples made in December are with very few exceptions lower on all 
factors considered than those of the corresponding samples made in 
February. The differences in color in dry and cooked are largest and 
most consistent, those in flavor are somewhat smaller and less con- 
sistent, and those in texture small, not constantly present, and doubt- 
fully significant. The ratings for all samples of each variety for the 
two fertilizer treatments and for the two drying dates have been 
averaged and the results included in table 2. They emphasize the dif- 
ferences in quality between the products made at the two drying dates, 
those made in February ranking collectively as very good; those in 
December as fair. The data warrant the conclusion that storage of the 
dried product in air at 70° F. for 3% to 4 months had resulted in very 
considerable deterioration in color, flavor, and general desirability of 
all the material, regardless of variety, place of growth, or fertilizer 
treatment. Some change had doubtless occurred in the material made 
and stored in February, but it had not gone far enough to be ap- 
parent. 


Comparison of the general averages for all samples receiving 
boron with those receiving none shows no significant differences attri- 
butable to fertilizer treatment in either variety or at either drying date. 
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In Katahdin dried in February, color was slightly poorer and flavor 
slightly better in the series receiving boron. In Green Mountain, dried 
at the_same time, the exact opposite is the case. In neither variety do 
the series dried in December show the differences between boron and 
no-boron found in those dried in February. This compels the con- 
clusion that the boron treatments had no effects upon color or flavor 
that were consistent and significant for all the material regardless of 
place of growth or treatment prior to drying. 


The question whether application of boron might have had an 
effect upon one variety that did not occur in the other can be answered 
by comparison of the data of table 2. The general averages for Green 
Mountain show that the color of the dry products for both early and 
later dryings, was considerably better in the boron-treated material 
and in the early dried series this was also true for the cooked material. 
In the Katahdin material the boron-treated samples from only one of the 
four locations were better in color than those from the no-boron checks. 
In the material from the other locations, any differences in color be- 
tween boron-treated samples and checks were generally in favor of the 
checks. This would seem to indicate that boron might have had some 
general effect upon the tendency to discolor in Green Mountain regard- 
Jess of the location and soil but did not have any such general effect upon 
Katahdin. Since the material was grown in four different locations, 
there were presumably differences in character and composition of the 
soils and in the amount of boron already present, such that the effect of 
the added boron may have varied from farm to farm. If it were definitely 
beneficial or injurious in any given location, all the boron-treated samples 
from that location should be consistently better or poorer in color than 
the checks receiving no boron. Inspection of the data for the Coates, 
Davis, and Hewitt farms shows no such consistent difference. Of the 
four pairs of samples at each of the three locations, one of the boron- 
treated lots in each case was better in color and two were poorer than the 
corresponding non-boron lots, the remaining pair of samples showing no 
difference. In the case of the Brogdon farm, there are indications that 
the application of boron may have had some beneficial effect in reduc- 
ing the tendency to discoloration in Katahdin as well as in Green 
Mountain. In the four pairs of samples, color in the dry condition was 
best in the boron-treated sample in three pairs and best after cooking 
in the remaining pair. This indicates a possibility that the added boron 
was of benefit to both varieties upon this particular soil. 


It is unfortunate that the experiment did not include a series of 
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’ plots to which boron was applied in various amounts, both larger and 


smaller than that here used. It is definitely established that boron in 
small amounts is beneficial and stimulatory but that larger concentra- 
tions are injurious. The inconclusive results of this experiment make 
it appear probable that for these particular soils, the amount of boron 
added brought the total present above the range in which beneficial 
effects are evident with potatoes, yet did not raise it high enough to 
produce definite injury. More comprehensive experiments employing 
a closely graded series of applications, from a mere trace to amounts 
known to be very definitely toxic or lethal, and involving continuous 
observation of the plants throughout the season as well as detailed 
study of the mature tubers, will be necessary to determine the degree 
to which the quality of the tubers can be affected by application of 
boron. 


COMPARATIVE EFFECTIVENESS OF PREPARATORY TREATMENTS IN 
PREVENTING DISCOLORATION 


The study of this mate .al afforded opportunity to obtain data 
upon the comparative effectiveness of orthophosphoric acid and sul- 
furous acid dips in preventing discoloration of potatoes in drying and 
deterioration in color and palatability in subsequent storage. In addi- 
tion to the series of samples prepared without other treatment than 
holding in dilute salt solution after peeling, two series were prepared, 
one immersed for 4 minutes in 0.l-per cent orthophosphoric acid and 
the other for a like time in 0.1-per cent solution of SO: gas in water 
prior to drying. Comparisons between the three series of samples in 
the dry state and after cooking showed that the material dried with- 
out treatment other than holding in sodium chloride solution before 
blanching had darkened very little during drying but had subsequently 
undergone very considerable and general darkening during storage. 
Treatment with orthophosphoric acid had been fairly effective in pre- 
venting discoloration in drying and in storage but the material treated 
with it underwent considerable discoloration during refreshing and 
cooking. Dipping into sulfurous acid solution had effectively prevented 
any change in color throughout drying, storage, and cooking. There 
were no consistent or significant differences in texture as a result of 
the different treatments. Flavor in the orthophosphoric acid series was 
consistently slightly inferior to that of corresponding members of the 
salt-dipped series and rather markedly so in the case of the samples 
that had been in storage for the longest time. Many of the samples of 
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the series dipped in sulfurous acid and particularly those that had been 
most recently made retained sufficient SO: after cooking to be objec- 
tionably evident to taste, and the ratings on flavor were consequently 
not comparable with those of the other series. 


SUMMARY 


Potatoes of the varieties Katahdin and Green Mountain, which 
had been grown in four locations in Maine under two fertilizer treat- 
ments, one containing boron at the rate of 7% pounds per acre and the 
other containing none, were shipped to Beltsville, Maryland. A portion 
of each lot was dehydrated soon after receipt of the shipment in De- 
cember, and the remainder was dehydrated after storage at 60° F. 
until mid-February. 

No consistent differences between boron-treated lots and checks 
in respect to size, surface cracking, decay, stem-end browning, dark- 
ening of the vascular ring, net necrosis, or other defects could be 
seen in the raw stock, and there were also no consistent differences be- 
tween them in amounts of losses in peeling and trimming, in tendency 
to discolor during preparation and drying, in appearance of the freshly 
dehydrated product, or in solids content and yields of dry product. 

The products made at the first drying period were stored in air 
at 70° F. for 10 to 14 weeks, and those made at the second drying 
period were stored at the same temperature for 6 weeks prior to ex- 
amination, cooking, and scoring. All the material stored at 70° F. for 
the longer storage period, regardless of fertilizer treatment or location 
in which it was grown, had undergone varying amounts of darkening 
or reddening during storage and was distinctly inferior in appearance 
as dry products to the material made later, hence stored for a shortet 
time. When the material was cooked, the older samples were very 
generally poorer in color and flavor than those more recently made. 
The lots made in February were rated as very good and those made 
in December as fair. 

There were no consistent differences in color and flavor between 
lots of Katahdin from plots receiving boron and those receiving none. 
In Green Mountain the color of the dry products was on the aver- 
age considerably better in the boron-treated lots than in the checks, 
but in most cases the differences largely disappeared when the ma- 
terial was cooked. 

Insofar as could be determined from study of the fresh tubers 
and their dehydrated products, there was no evidence of any injurious 
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effects to either variety resulting from the application of boron to 
any of the four soils. For three of the soils there was also no evi- 
dence that its application was beneficial to Katahdin. On the fourth 
soil, discoloration in Katahdin, as well as in Green Mountain, was 
less in the samples receiving boron, indicating some benefit to both. It 
appears probable that for the soils used the amount of boron applied 
was below that necessary to produce definite injury but resulted in a 
total above what would induce consistent and unmistakable improve- 
ment over plants receiving none. 

In a series of samples dipped in orthophosphoric acid or sulfur- 
ous acid solution prior to drying, discoloration during drying, subse- 
quent storage, and cooking was entirely prevented by sulfurous acid. 
It was prevented during drying and reduced in amount during storage 
by orthophosphoric acid, but samples so treated underwent consider- 
able darkening in the final cooking. 
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‘RESISTANCE OF POTATO TO VIRUS Y, THE CAUSE 
OF VEINBANDING MOSAIC 


E. S. Scuuttz,} F. J. StEvenson,? AnD R. V. AKELEy® 


Division of Fruit and Vegetable Crops and Diseases, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, Agricultural 
Research Administration, United States Department 
of Agriculture, Washington, D. C. 


Potato mosaic virus Y is the cause of veinbanding mosaic, one of 
the three major potato mosaic diseases. It occurs in the leading potato 
regions in America as well as in ‘foreign countries. In many varieties 
it is responsible for greater reduction in yield than that caused by the 
other two mosaic viruses, A and X. In Green Mountain and similarly 
susceptible varieties, virus Y causes at least a 50 per cent reduction in 
yield whereas viruses A and X are each responsible for 15 to 30 per cent 
losses (1, 3, 5; 13, 14). 

Virus Y causes a variety of symptoms in different varieties, ranging 
from light green and faint mottling to severe necrosis, curling, and 
dwarfing of the plants (8; 9, 10, 11, 12, 15). Virus Y in combination 
with virus X produces rugose mosaic, a more severe reaction on many 
varieties than that produced by a single virus. 

Virus Y is easily transmitted by leaf rubbing and grafting as well 
as by means of the potato aphid (8, 9, 10, 15). 

Tobacco, tomato, and certain other plants of the nightshade family 
are susceptible to virus Y. 

Virus Y can be isolated and differentiated from viruses A and X 
by means of potato varieties that are susceptible to virus Y but immune 
from viruses A and X (11, 12, 13). Likewise some other nightshade 
plants, like Jimson weed, Datura stramonium, that are immune from 
virus Y but susceptible to virus X can be used as differential hosts. 
Furthermore, virus Y differs from virus A and X in filterability, age- 
ing, dilution, and thermal inactivation (15). 

' Since disease-resistant plants are the most effective means of dis- 
ease control, studies to determine the reaction of different potato varie- 
ties to virus Y were initiated several years ago. The results of these 
resistance tests are recorded in the following pages. 


MeETHoOpDs oF TESTING 


To favor infection by means of aphids, potatoes were planted in 
hills that alternated with hills of a variety harboring virus Y. Each va- 
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riety was represented by 10 to 20 hills. The Green Mountain variety 
served as a susceptible control. To supplement natural aphid infestation 
in the field viruliferous aphids of the species Myzus persicae, previously 
cultured on a virus-Y-harboring variety under cloth cages, were intro- 
duced into the test plots by depositing infested leaflets in the tops of all 
the plants. About four weeks before harvest the virus-Y-harboring tops 
in the field were cut off to induce aphid dispersal to the varieties under 
test. 

At harvest, one tuber per hill was reserved for planting in the 
following season for readings on virus Y infection. Varieties that did 
not contract infection in the field test were subsequently exposed under 
cloth cages under heavy aphid infestation to test for immunity from 
virus Y. 

The virus Y resistance tests were conducted on Aroostook Farm, 
Presque Isle, Maine, from 1937 to 1944. 

As recorded in table 1, 720 potato seedling varieties representing 
five crosses and two selfed varieties were interplanted in the field with 
the virus-Y-harboring variety 42898, a late variety that carries the virus 
without conspicuous symptoms. Earlaine, Chippewa, Irish Cobbler, 


‘Katahdin, and 24642 are immune from virus A under field conditions 


and the variety 41956 is immune from virus X (11, 12). Furthermore, 
Katahdin and 24642 contract leaf roll less easily in the field than Green 
Mountain and other similarly susceptible varieties. Katahdin also shows 
some resistance to-virus X. The various parent varieties were planted 
as controls and the Green Mountain served as the virus-Y-susceptible 
control. The potato seedling varieties and the parent controls were 
exposed during 1 to 6 consecutive seasons. The Green Mountain con- 
trol contracted virus Y in every hill in one season and so virus Y free 
Green Mountain seed potatoes were introduced each year. Thirty-nine 
Katahdin selfed varieties that did not contract virus Y in two seasons in 
the field were exposed in cloth cages under heavy aphid (Myzus per- 
sicae) infestation to test for virus Y immunity. 

The results from the exposure tests recorded in table 1 " disclose 
that the virus-Y-susceptible Green Mountain control contracted virus Y 
in almost every hill whereas some seedling potato varieties from every 
cross or selfed variety did not become infected. Many of the infected 
seedling varieties contracted virus Y in only one or two hills of the 20 
hills, which indicates that such varieties were less easily infected than 
the Green Mountain control or similarly susceptible varieties. Chippewa, 
Earlaine, Katahdin, and 24642 contracted virus Y less generally than 
did Green Mountain. Chippewa became infected less easily than the 
other varieties. 
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Think in Terms of Ounces 
When You Package and You 
Won’t Be Short Pounds.... 


There is a big difference in filling a potato sack by 
measure or by weight. The difference may be only one 
potato weighing a few ounces, but a thousand extra 
potatoes is a lot of free potatoes . . . a lot of lost profits. 
It pays to use good 
packaging scales. 
They guarantee accu- 
rate uniform bags... 
insure your prof- 
fits. EXACT WEIGHT 
Scales do all of these 
things . . . make the 
work easier and do the 
job faster. If you are 
packaging potatoes in 
5 to 15 lb. bags order 
Model #708-P. It’s 
the scale for your 
work. Write us today! 


EXACT WEIGHT Scale Model ‘708-P—Features: 
Special commodity holder, tilted and equipped with 
guard to hold bags... dial 6” wide, 1 lb. over- 
weight and underweight by 4 oz. graduations and 
in direct line of operator’s vision .. . nonbreak- 
able dial glass... short platter fall for speed of 
operation ... Capacity to 15 pounds. ‘ 


**Sales and 
Service 


from 


Coast 


Coast” THE EXACT WEIGHT COMPANY 


713 W. Fifth Ave., COLUMBUS 12, OHIO 
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TABLE 1.—Resistance to virus Y of potato seedling varieties that were 
interplanted with Y seedling variety No. 42808. Areccieah Farm, 


Presque Isle, Maine, 1937 to 1942. 


Varieties [Range in ‘No. 
it 
and Parentage Varieties posed y [fected Varie- 
‘ ties 
Number Per cent Number 
1241 
Katahdin selfed 102 1937-42 Field 93 I-20 
Katahdin ‘ tol do do 100 9-16 
Green Mountain 9? I year do 100 19-20 
Ka fed Cag: 
tahdin se 30? 1939 es go 
Katahdin . 12 hills 1939 do 100 
Green Mountain 12 hills 1939 do 100 
1028 
Katahdin selfed 86 1939-42 Field 87 1-20 
Katahdin 1939-42 do 100 
Green Mountain 61 I year do 100 18-20 
926 
Katahdin x Earl. 92 1939-42 do 90 1-18 
Katahdin 71 1939-42 do 100 I-7 
Earlaine 71 1939-42 do 100 1-7 
Green Mountain zi I year do 100 17-20 
455 
Chippewa x 24642 110 1939-42 do 85 1-20 
Chippewa 111 1939-42 do 9 I 
24642 111 1939-42 do 72 1-5 
Green Mountain 101 I year do 100 18-20 
537 & 937 | 
41956 x Katahdin 44 1940-42 do 80 1-18 
Green Mountain 4) I year do 100 18-20 
X336 
President x Kat. 90 1940-42 do 97 1-20 
Katahdin 4) 1940-42 do 100 5-10 
President 43 1940-42 do 100 13-18 
Green Mountain gt I year do 100 19-20 
BI 1012 
Chippewa selfed 04 1942 do 59 1-19 
Green Mountain 5} 1942- do 100 20 
X203 
Irish Cob. x Kat. 102 1940-42 do 9! 


1Number of 20-hill replicates that served as controls. 
2Varieties that did not contract virus Y in field in 1937. 


8Dosed with Myzus persicae raised on virus-Y-harboring leaves of 42808 


in 1940. 
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The parents and their progeny that contracted virus Y manifested 
5 a variety of symptoms ranging from light green, slightly rugose leaves - 

a to necrotic, curled, and severely dwarfed plants. 
oe Among the progenies, 3 to 41 per cent of the seedling varieties did 
not contract infection. These are not necessarily virus Y immune but 
are highly field resistant. Some varieties that did not contract virus Y 
in the field became infected under more severe exposure to heavy aphid 
dosage under cloth cages. Even under this severe exposure a few varie- 
ties resisted more than one exposure before they became infected. 


TABLE 2.—Resistance to Virus Y of potato seedling varieties that were 
exposed to Virus-Y-harboring seedling variety No. 42898. Aroo- 
stook Farm, Presque Isle, Maine, 1943 and 1944. 


Varieties 
Pedigree Number and| Varieties Years [Infect ith| Virus Y Hills for 
Parentage Exposed Y Infected Varieties 
3 . Number Per cent | Number | Per cent 
7 1043 1943 
: Chippewa selfed 93 1944 65 1—8 28 
: Green Mountain 71 1944 100 10 100 
: B 205 1943 
‘ Katahdin x 792-94 9 1944 91 I—10 52 
Green Mountain 1944 100 10 100 
j B 1052 1943 . 
: 792-94 selfed 46 1044 85 I—I0 57 
; Green Mountain 11 1044 100 10 100 
B 208 1943 
? 1241-66 x 792-04 12 1944 83 1—6 28 
i Green Mountain 11 1944 100 10 100 
B 209 1943 
1241-62 xX 792-04 14 1944 71 I—I0 62 
Green Meuntain 11 1944 100 10 100 
8 210 1943 
792-133 x 1241-84 7 + 1944 57 I—I0 35 
reen Mountain 1944 100 10 100 
BI 1012 1944 
ee Chippewa selfed 352 in cages 40 1—2 in 30 
-% Chippewa 14 do 43 6 hills 
ge Katahdin 15 “do 100 
ge B 1043 1945 & 
1946 
: Chippewa selfed 508 | in cages 46 
1Number of 10-hill replicates that served as controls. 
2Varieties that did not contract virus Y in the field in 1942 and 1943. 
8Vareties that did not contract virus Y in the field in 1944. 
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In table 2 are recorded the results obtained from 271 potato seed- 
ling varieties, the progenies from four crosses and two selfed parents 
that were exposed to virus Y in the field for two seasons. Five parents, 
Chippewa, Katahdin, 1241-62, 1241-66, and 1241-84, are resistant to 
virus Y ; and two parents, 792-94 and 792-133, are immune from viruses 
A and X (virus A is the aphid-transmitted component of mild mosaic 
and virus X is the cause of latent masaic which is generally harbored by 
many commercial varieties). Fifty varieties from Chippewa selfed that 
did not contract virus Y in the field during two seasons were exposed 
under cloth cages to heavy aphid infestation. 

As recorded in table 2, every hill of the Green Mountain controls 
became infected with virus Y. Though 57 to g1 per cent of the seedling 
varieties in the various progenies contracted virus Y, many of these 
varieties became infected less generally than did Green Mountain, 
whereas other varieties reacted like Green Mountain. The progeny of 
selfed Chippewa apparently resisted infection more than the progenies 
from the other parents. Some varieties that did not contract virus Y 
in the field became infected under heavy aphid infestation in cages. 

Most of the infected varieties manifested necrotic and curled foliage 
whereas others developed only light green and rugose leaves. 

Observations on the reaction of different potato varieties to virus 
Y show that some varieties are highly resistant, others readily contract 
infection, and many are moderately resistant, or intermediate between 
the highly resistant and least resistant groups. 

Resistance apparently i$ not necessarily correlated with symptom 
expression, since some of the most resistant varieties manifest severe 
necrosis, curling, and dwarfing like that manifested by the least resistant 
varieties. Local necrotic lesions obtained by artificial inoculation have 
been reported to indicate virus Y resistance that is inherited from such 
necrotic parents (4, 6, 7). 

Resistance to infection appears to be influenced by aphid dosage. 
Varieties that rarely- contract virus Y in the field become generally in- 
fected when heavily infested with viruliferous aphids under cloth cages, 
as well as with heavy aphid dosage in the open field. This experience 
indicates the importance of developing varieties that are immune from 
virus Y. Field exposure that favors 100 per cent infection with virus 
Y on a susceptible control also favors 100 per cent infection of equally 
susceptible seedling varieties, but it does not necessarily disclose all of 
the less susceptible varieties in a single exposure test. Planting several 
replicates of a variety would be likely to reveal susceptibility in a shortet 
time than when a single replicate is used. 

Seedling variety 24642, one of the parents of Chippewa and Katah- 
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din, contracted virus Y less generally than did Green Mountain. Also 
some of the progeny of 24642, Chippewa, and Katahdin are more re- 
sistant than the parents (2, 9, 6, 7). 

A few varieties have not contracted infection although exposed to 
virus Y for several seasons. Additional infection tests with these varie- 
ties are in progress to determine whether they are immune from virus Y 
or merely escaped infection. 


SUMMARY 


Veinbanding mosaic caused by virus Y is one of the three major 
mosaic diseases of potato. It occurs in the leading potato regions where 
it is capable of causing more than 50 per cent reduction in yield of sus- 
ceptible varieties when it is widely spread by aphids. The leading com- 
mercial varieties are susceptible to veinbanding mosaic. 


In combination with other viruses virus Y causes more severe 
injury than when it occurs alone. Since most of the commercial varieties 
harbor latent mosaic virus, such varieties on becoming infected with 
veinbanding mosaic manifest the severe reaction known as rugose 
mosaic. 


Veinbanding mosaic is characterized by various symptoms ranging 
from slightly light green, mottled, and rugose leaves, to severely necro- 
tic, curled, and dwarfed plants. The degree of these symptoms is in- 
fluenced by the variety. . 

' Studies on resistance of different potato varieties to virus Y show 
that varieties may be grouped as: 1, highly resistant, rarely contracting 
more than a trace of infection in the field; 2, moderately resistant, con- 
tracting 10 to 20 per cent of infection by plant count; 3, slightly re- 
sistant, contracting higher percentages of infection up to approximately 
100 per cent; and 4, non-resistant, contracting practically 100 per cent 
of infection. ¢ 

Resistance to infection by virus Y is affected by aphid dosage. 
Varieties seemingly resistant in the field are not necessarily resistant 
under heavy aphid infestation in cloth cages. 


Virus Y resistance is heritable. A greater number of resistant seed- 
lings are produced from highly resistant parents than from non-resistant 
parents. The progeny from resistant parents may be more resistant to 
virus Y than the parents. 

Unless aphid vectors of virus Y are abundant, not all of the sus- 
ceptible varieties are necessarily infected in a single season’s exposure 
test. 
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SECTIONAL NOTES 


CoLoRADO 


As a result of the labor shortage, together with adverse weather 
conditions, some of the harvesting in Colorado continued well into the 
month of November. However, there was only a negligible acreage 
frozen in the ground. The market has been quite active with the ship- 
ments of Red McClures running ahead of the same dates last year. 
About one-half of the Red McClure crop has already been shipped. 
Eighty-four per cent of these shipments have been U. S. No. 1 and 
35 per cent have been washed. 

Colorado will have about the same amount of seed potatoes this 
year as last. Although the acreage entered for certification was less 
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than in 1946, the rejections were considerably less with the result that 
about the same acreage passed the final inspection. There may be a 
definite seed shortage next spring. The prevailing market prices have 
caused a few growers to sell their certified seed as table stock. Should 
any large amount of certified seed be sold as table stock, the supply will - 
be very short next spring. Inquiries for certified seed have increased 
within the last month so this danger may be largely eliminated. How- 
ever, the early areas which are normally heavy purchasers of certified 
seed sold a large part of their crop in July and August at Government 
support prices. These low returns for the early crop are not inducive 
to large investment for the next crop. (Dec. 3).—Crcit W. FRrutTcHey. 


FLORIDA 


The planting season in the Homestead section is very late because 
of flood conditions in farm lands resulting from the excessive rainfall 
during October. Soil conditions are slowly improving but much of 
the land is still too wet for working and it may be the 15th of January 
before planting is completed. 

Growers had planned to plant about 6,000 acres this year. Ap- 
proximately 60 per cent of this was planted by the 1st of December 
with prospects for a poor stand in many fields. There was considerable 
seedpiece decay in the early plantings, which made it necessary to re- 


_ plant many fields, and this may reduce the final acreage to less than 


5,500. 

Approximately 55 per cent of the acreage will be planted to Pontiacs 
with Bliss Triumph accounting for practically all of the remainder. 
A few Sebagos are being planted. 

Late blight has not as yet appeared on potatoes. It has, how- 
ever, been found on some lots of potato seed shipped into the area, 
and has been reported in tomato seedbeds. This report has not been 
confirmed by personal observation. (Dec. 2).—Gero. D. RUEHLE. 


KENTUCKY 


Killing frost came on the 4th of November, fully three weeks 
behind schedule. By that time, Irish Cobbler vines had been dead 
several weeks. Because of a dry season, the Cobblers yielded only 125 
bushels per acre, but the quality and seed-size were good. A total 
of eleven acres was certified. ; 

In contrast, frost found Sequoia’s vines still green, this variety 
being capable of withstanding dry weather and then resuming growth. 
The yield was 240 bushels per acre; the quality is excellent but many 
over-size tubers need to be culled for certifying. Fifteen acres were 
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certified. It is the growing belief among Jefferson county’s potato 
men that Sequoia may well be grown for winter tablestock use, as it 
has consistently yielded more than 225 bushels per acre, for the past 
four years. 

Sebago, of which one acre was certified, suffered because of dry 
weather, therefore the vines died early, making only 125 bushels per 
acre. We are not sure that Sebago is for Kentucky, but its brightness 
and generab attractiveness are intriguing. (Dec. 12).—Joun S. 
GARDNER. 


MAINE 


The potato market right now is in the doldrums. The Govern- 
ment stopped their purchasing progr2m the last of November. The 
increased price support for December has resulted in practically no 
market. The Government had purchased about 2500 cars, most of 
which have gone into storage. It is expected that they will start pur- 
chasing again within a few days for the Government realizes that 
practically every farmer in Maine is entitled to price support. Con- 
tract dealers cannot operate under the low price for they have agreed 
to pay the farmer at least support prices. This makes a serious situa- 
tion. Most folks agree that if the Government comes back into the 
picture the market should be strengthened. 

The Extension Service, State Department and Shippers Com- 
mittee are receiving the backing of the industry in a new seed pro- 
gram. The idea is to get every farmer in the state to plant only 
Certified Blue Tag seed. They have adopted a slogan: 


“If you are shooting 

For highset yields 

Use Blue Tag Certified 
On all your fields.” y 


The object is to eradicate ring rot and if all seed can be replaced 
by certified seed outstanding progress should be made in eradicating 
the disease. The tax committee has voted approximately $2,000.00 to 
be expended on posters and stickers. One of the big production 
problems this year with many growers is frosted ends with the Ka- 
tahdin variety. This is especially true in the northern section of 
the County. Farmers are still having trouble keeping Katahdin under 
ground. Many times they either sunburn or are touched by frost be- 
cause they set so near the surface. A campaign will be forwarded 
next year to induce farmers to hill: Katahdins very late in the season 
so that’ they will be deep enough to avoid sunburn and frosted ends. 
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Maine, of course, has what is generally known as a “high ridge” 
although Aroostook folks term it a “medium ridge hill”. 


P.M.A. is holding election meetings in 28 Aroostook communities. 
A discussion of a long term program for the potato industry will be 
led by a few industry leaders. It is expected that the subject of mar- 
keting agreements will be proposed. An expression will be secured at 
the meeting to learn if farmers are interested enough to request that 
a proposed marketing agreement be brought up for consideration. 


Certified seed growers are feeling optimistic. We expect to 
ship one of the finest crops ever grown. Our virus diseases are 
thought to be extremely low and the general appearance is very good. 
The weather during harvesting was good so most of our potatoes are 
bright and clean. (Dec. 5).—VERNE C. BEVERLY. 


NEBRASKA 


The movement of potatoes, seed or table, in Nebraska is con- 
siderably behind schedule for this time of year. Although the esti- 
mate of production has been reduced 25 to 30 per cent as compared 
with a year ago, shipments to date, are lower than that proportion- 
ately. One of the chief factors retarding shipments, has been the re- 
luctance of growers to sell at current prices being offered by shippers. 
Shippers, in turn, contend that they are unable to pay higher prices 
for potatoes because of outside market resistance. Many people seem 
to feel that there will be more potatoes offered after the first. of the 
year, on the theory that some of the reluctance of farmers to sell is 
due to the high income bracket in which they already find themselves. 
Without a doubt, this has some bearing on the situation. 

Certified seed potatoes have been moving to the lower Rio 
Grande valley of Texas for more than a month, and such shipments 
will probably be completed very soon. Other territories will not begin 
taking their seed until early January. This includes Louisiana, Ala- 
bama, Mississippi and Florida. 

Test samples of all certified seed lots grown in Nebraska and 
Wyoming have been shipped to Los Fresnos, Texas for planting on 
the 15th of December. Readings of the test plot during February, will 
give a preview of the quality and disease freedom of seed to be planted 
for certification in 1948. Lots found to contain too much disease 
must be replaced with better stock that will qualify as foundation seed, 
in order to be eligible for certification. (Dec. 5).—MArx KOEHNKE. 
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NEw JERSEY 


’ Potato growers in New Jersey have placed very few potatoes in 
storage and have therefore made very few carlot shipments during the 
winter months. They have been busy repairing and remodelling 
buildings, reconditioning machinery, and also plowing in preparation 
for next year’s crop. 


Many rumors continue to be circulated among the growers in con- 
nection with the reduction in potato acreage goals to be recommended 
for New Jersey by the Department of Agriculture in 1948. 


To date no definite figure has been released by P.M.A. and grow- 
ers are still wondering if the reduction will be 15-20 or 40 per cent. 
These figures have been rumored wherever potato growers gather. 
Latest indications point to a return to the original direction that no 
reduction in acreage will be requested. If this is so the government 
is probably assuming that there will be foreign demand for our pota- 
toes again next year, that yields will likely be lower or that a large 
supply will discourage high prices. There may also be a possible 
change in the method used to determine parity which will result in 
lower prices to the consumer. We should know definitely what the 
goals will be as soon as reports are released from the meeting at 
Colorado Springs. (Dec. 12).—JoHN C. CAMPBELL. 


New York 


Reports from several sources indicate that some potatoes are not 
coming out of storage as well as expected. A hot period following 
a period of low temperatures which produced some field frost seems 
to be the cause. The size and quality are reported good otherwise. — 


More than go per cent of Central New York potatoes are going 
to market in consumer packages. The demand seems to equal or 
exceed the supplies at times and growers who are in the program are 
making money. 


Some growers are worried about the 1948 crop and the effect of 
cessation of support on December 31. Being late potato producers 
with storage facilities they are concerned about prices, should the 
crop be large. This feeling will probably reduce the acreage and it 
is hoped that the situation will take care of itself. 


The quantity of available certified seed is lighter than usual and 
growers are holding for a strong spring market. Fall sales were at a 
minimum because of the shortage of storage. (Dec. 4).—H. J. Evans. 
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OREGON 


Our growers have indicated that they expect to plant more pota- 
toes than in 1947. The quantity of high quality certified Russet seed 


: available may have been an important factor. Shipments of our 1947 
4 crop to date are approximately 60 per cent that of 1946. Our 
5 seasonal shipments are generally estimated at about this rate, possibly 
: a few per cent higher. 

‘ Our growers generally speaking, are in favor of a limited acreage 
: and some type of support. This area is under marketing agree- 
| ment that has not yet been used. We believe this form of maintaining 


prices would be satisfactory if undergrades could be withheld from 
the market during years of surplus. It is also our opinion that a 
support level insuring regular potato growers cost of production plus 
a reasonable prefit be adopted. The diversion of potatoes for process- 
ing and livestock feeding is believed to be very helpful. Our growers 
are still attempting to establish a processing plant for starch manu- 
facture. The large plant we now have has operated in a small way 
but is at present closed because of financial difficulties. (Nov. 25). 
—C. A. HENDERSON. 


WASHINGTON 


es There were 1,111.8 acres of potatoes certified in Washington 
ra during the past season of which 895.5 acres were White Rose. Our 
estimated total yield of certified seed was 394,941 bushels. For several 
oe years our total number of certified acres has declined. However, 
en the quality of the seed stock has improved. This is indicated by 
ae the results of this year’s field inspections when only 24 acres were 
an disqualified for virus diseases during the entire season. 
ee The entire White Rose crop at this time has been sold. The 
. oe seed has been in excellent demand. The 1946 seed has given excellent 
results and buyers are very anxious to place orders for their 1948 seed 
supply. (Nov. 26).—Harotp S. ScHaap. 


CANADA 


Harvesting operations in Prince Edward Island were completed 
by the first of November. Shipping has continued steadily, but there 
has been a shortage of railway cars, which has made it difficult to fill 
. aa orders that were already accepted. Every available warehouse and 
4 e building which could be used for storage was being filled. Repre- 
: = sentations have been made to the railway authorities in an effort to 
obtain more cars, so that more of this stock could be shipped to its 
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ultimate destination. It is anticipated that arrangements will be 
made shortly to overcome these difficulties so that delivery may be 
made of seed which is now on order. 

The total production of certified seed potatoes for this year in 
Canada is estimated at 11,747,000 bushels. Of this amount, 994,900 
bushels are estimated to be of the Foundation grade; 4,342,000 of 
the Foundation A grade; and 6,410,100 of the Certified grade. These 
are, of course, preliminary figures, and subject to revision. The more 
important varieties produced are as follows: Green Mountain, 3,387,- 
700 bushels; Katahdin, 3,364,100; Irish Cobbler, 2,392,300; Sebago, 
1,423,000; Netted Gem, 463,100; and Bliss Triumph, 421,500. The 
greatest total production was, of course, in Prince Edward Island, 
where the seed potato crop is estimated at 6,100,300 bushels. New 
Brunswick is second, with an anticipated prgduction of approximately 

3,980,000 bushels. 

It will be noted that these figures are slightly higher than those 
for 1946, when the total production for all Provinces was 10,855,400 
bushels, that for Prince Edward Island 5,886,600; and for New 
Brunswick 3,641,000. 

The Irish Cobbler variety has dropped from second to third 
place in production, being replaced by the Katahdin variety, whereas 
Bliss Triumph has dropped from fifth to sixth place, its place being 
taken by the Netted Gem variety. (Dec. 1).—J. W. ScANNELL. 


PROVINCE OF ONTARIO 


A good demand prevails for seed and table potatoes. Prices 
have strengthened during recent weeks, with No. 1 table stock, on 
Toronto market the lowest for Province quoted today (December 3rd) 
is at $2.50 to $2.65 per 75 pound bag, wholesale to retail. Growers 
feel they should receive from $.50 to $1.00 per 75 pound bag premium 
for Foundation A seed stock. Our 1947 lists of seed growers are now 
available from the Department. 

The potato show at the recent Royal Winter Fair, Toronto, was 
regarded “as the biggest and best ever held in Canada, far surpassing 
any previous exhibits”. All provinces were well represented, with 
Grand Championship being awarded to Ross Bros., Pemberton, British 
Columbia on 30 potatoes of the Netted Gem variety. Joseph Gattie, 
of Watford, Ontario, was reserve, for his exhibit of Chippewa Variety. 

Three growers from Ontario, have obtained record yields for the 
province, namely, Fred Sohm, Magnetawan, 718 bushels per acre; 
C. H. Chapman, Nipissing, 694 bushels; and Frank Rick, Trout 
Creek, 693 bushels. Mr. Rick won a trophy and $250.00 in cash, for 
high score in quantity, quality and exhibit. (Dec. 3).—R. E. Goopin 
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RECORD POTATO YIELDS 


The report that R. C. Zuckerman of Stockton, California, pro- 
duced 1,188.2 bushels, or 719.9 hundred-pound sacks per acre has 
created considerable interest in the potato world. This yield was 
obtained on a measured acre, one of five on Mandeville Island, near 
Stockton, groomed carefully for the record test. The potatoes were 
of the White Rose variety, planted on the 15th of March, and grew 
for 147 days. They were planted in rows 28 inches apart and spaced 
8 inches in the row. Many of the potatoes weighed as much as 3% 
pounds each. Fourteen hundred pounds of fertilizer were used. The 
field was irrigated by subirrigation with ditches every 12 rows. The 
land had been in pasture for the past four years. - 


The yields were checked by County Agricultural Commissioner 
Austin Mahoney and Céunty Inspector George Stipe. 


Upon receipt of this news, R. J. Haskell and F. J. Stevenson of 
the U. S. Department of Agriculture did some checking concerning 
previously reported record yields. They found several reports of 
yields in excess of 1,000 bushels but the largest was slightly less than 
that made by Mr. Zuckerman, who broke his own record. 


The yields reported below are, of course, for the United States 
only. There may be higher yields but until evidence is produced, 
the crown belongs to Mr. Zuckerman. 

Wallace MacFarland, in the December and January 1933-1934 
issues of Better Crops with Plant Food, describes the world record 
potato crop of 1,155.8 bushels per acre grown on Weyl-Zuckerman & 
Company farm at Stockton, California. Ten sacks of seed potatoes 
were used per acre, and these were spaced ten inches apart in 30-inch 
rows. The seed bed was prepared with a pulverizing machine, and 
1,000 pounds of 0-15-12 fertilizer were applied per acre. Fertilizer 
was applied 2 inches below the seed pieces over a width of 10 inches 
and was thoroughly mixed with the soil to a depth varying from 8 
to 10 inches. The crop was planted on the Ist of April and harvested 
on the 18th of September, 1933. 

Western Farm Life 31 (22): 3 (Nov. 15, 1929) reports that 
L. G. Schutte of Monte Vista, Colorado, raised 1,145 bushels per acre 
of Brown Beauty. He used 6- to 7-ounce tubers planted whole. They 
were planted at a depth of 6 inches, 1 foot apart, in rows 34 inches 
apart. Alfalfa sod land was .plowed 14 inches deep in the spring of 
1928 and planted to potatoes. In the spring of 1929 about 15 loads 
of manure were applied per acre and land plowed I0 to 12 inches deep. 

Western Farm Life, Oct. 15, 1931, p. 2, states that John Gredig 
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of Del Norte, Colorado, produced 1,069.06 bushels per acre of Bliss 
Triumph in 1931. He planted whole seed, treated with an organic 
mercury compound, planting 1,400 pounds of seed per acre. He 
planted at a depth of 6 inches. The land was black bottom in which 
lettuce had been planted in 1928, 1929, and 1930, and in which native 
hay had been grown 20 years previously. This was plowed to a depth 
of 10 inches. 

Western Farm Life, Vol. 30, 1928, has recorded that in 1928 
Mr. L. G. Schutte of Monte Vista, Colorado, raised 1,047.5 bushels 
of potatoes on one acre. The variety was Brown Beauty. This crop 
was grown on land that had been in alfalfa for several years. Forty 
tons of manure were applied, and hand-selected seed was used. 

The New Engiand Homestead, Vol. 110, 1937, indicates that in 
1889 Mr. Philo Reed of Fort Fairfield, Maine, harvested 745 bushels 
per acre. 

The Farquhar Iron Age Farm News, April, 1947, points out that 
Mr. Jacob K. Mast, Caernaron Township, Lancaster County, Penn- 
sylvania, harvested in the fall of 1946, 734.07 bushels per acre of the 
variety Sequoia. All plants were spaced 10 inches in the row and the 


rows were 32 inches apart. Mr. Mast used 1,000 pounds of 4-12-12 . 


fertilizer. 

The New England Homestead, Vol. 110, 1937, records a state- 
ment that Frank R. Shaw of Presque Isle, Maine, harvested 7o1 
bushels per acre of Chippewa. 

We would like to add one more report to the above list. In 
New Jersey this year, a yield of 754 bushels per acre was produced 
in a variety test plot on the farm of Oscar Ketcham, Jr. of Freehold. 
These potatoes were of the Chippewa variety. They were planted on 
the 28th of April and harvested on the 6th of October. A wheat cover 
crop on which 1000 pounds of 4-12-8 fertilizer had been broadcast 
was plowed down in the spring and 1200 additional pounds were 
applied in bands at the time of planting. The yield was officially 
checked by Mr. Richard O. Rice, the Associate Agricultural Agent 
in Monmouth County. 

It is true that this does not approach the 1188.2 bushels pro- 
duced in California but New Jersey is a much smaller state! 


POTATO RESEARCH IN PERU 


A study of potatoes in southern Peru is of exceptional interest 
because the parent stock for varieties now grown throughout the world 
is believed to have come originally from this region. Together with 
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Chile, Peru is regarded as the native home of the wild potatoes which 
were first domesticated by Indians antedating the Inca civilization. 

Centuries of cultivation in high mountain valleys with little inter- 
communication have developed numerous varieties in southern Peru, 
and in addition there are many of the wild species of the genus 
Solanum, and varieties of the species S. tuberosum. Although botan- 
ists and plant explorers have made occasional trips to Peru for col- 
lection, classification, and introduction of these potato plants, it ap- 
pears that only a beginning has been made in exploring the economic 
possibilities of plant material in the region. A chief problem has 
been the absence of satisfactory botanical collections from which agri- 
culturists could make selections for yield, disease resistance, table 
quality, appearance, and other economic properties. 

Two botanical collections of potatoes are now being established 
which will be of considerable interest to plant breeders in all countries. 
One collection is that of Dr. Cesar Vargas C., professor of botany in 
the Universidad de Cusco, located in the mountain city of Cusco, Peru. 
The other is that of the Estacion de Experimentacion Agricola de la 
Molina, on the outskirts of Lima. 

Since 1939, Dr. Vargas at Cusco has been collecting and propa- 
gating domesticated and wild varieties within the high mountain val- 
leys, where potatoes are indigenous at altitudes of 11,000 to 14,000 
feet. From approximately 850 clones collected for special study. Dr. 
Vargas has described more than 300 species and varieties. Herbarium 
specimens are kept on file for each of the plants studied, and about 
200 clones are propagated annually for botanical observation and study. 
The collection at present is a little difficult to use because of the lack 
of uniformity among botanists in classifying species and varieties of 
potatoes, but this may be remedied by further research and com- 
parison. Dr. Vargas follows a European system (Juz. et Buk) which 
classifies numerous separate species of edible Solanum tubers, differ- 
ing from the United States practice of classifying most edible potatoes 
as varieties within the single species Solanum. tuberosum. 


The annual propagation of clones at Cusco so far has been confined 
only to botanical observation, as Dr. Vargas does not have funds for 
work in experimental plots. By far the most numerous of the clones 
are those cultivated by small subsistence farmers for home consumption, 
with small tubers and low yields, but these have possible value with re- 
spect to disease resistance or other factors. The collection will provide 
especially valuable source material for other workers who visit the 
Peruvian sierra in search of native potatoes, and who have the resources 
to develop projects in selection and genetics. Potatoes in the sierra pro- 
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duce viable seed, and the collection therefore provides opportunity not 
only for clonal selections but also for selecting and hybridizing seed to 
establish genetically stable lines. 

At La Molina near Lima, the Peruvian Ministry of Agriculture is 
propagating plots which include clones from both the sierra and the 
coast with the objective of testing them under coastal conditions where 
disease is a particularly serious problem. Over 400 clones are now being 
observed preparatory to making selections primarily for yield and for 
disease resistance. An immediate objective of this work is the deter- 
mination of the best clones for a certified seed program under which 
seed will be brought down annually from the sierra, to be used on the 
coast where disease prevents maintenance of good seed supply. From 
the research point of view, however, disease conditions impede the 
establishment of a permanent botanical collection at La Molina com- 
parable to that which can be maintained in the Cusco region. (Oct. 1947). 
—AMERICAN Empassy, Lima, Peru. 


SAN LUIS VALLEY MARKETING AGREEMENT 


Wi sur G. Erickson, 
Manager San Luis Valley Potato Board of Control 


Most of the inquiries that come to us relative to the Colorado Mar- 
keting Agreement established by House Bill 738, Session Laws of Colo- 
rado 1839, and in particular the agreement set up for the five counties 
in the San Luis Valley that produce Red McClure potatoes, are (1) How 
is the agreement instituted in the state? (2) Can it be operated by state 
or local areas? (3) Is it flexible enough to accomplish the objectives 
of a changing industry? (4) Does the agreement have “teeth”-——can the 
orders be enforced and assessments collected ? 

The agreement is presented the General Assembly by Representa- 
tives and Senators acting on behalf, and at the request, of producers in 
the state. Usually there is no opposition to its enactment, as the Act 
becomes effective, and it is placed in operation only after a majority 
of the handlers and producers in a defined area signify their willingness 
to regulate the shipments of their produce by the casting of ballots at a 
duly scheduled and advertised election. In other words the Act is in the 
Statutes for any group or district that desires to take advantage of it. 
At the present time Colorado State Marketing Agreements are beir 
used by the peach producers on the Western Slope; by Mesa Coury 
pear growers, and by Red McClure potato growers in the San Luis 
Valley. 
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The Marketing Agreement may be operated statewide where com- 
modities are produced in various parts of the state, or they may be or- 
ganized on an Area basis and boundaries defined by counties where pro- 
duction is localized. Only five counties in Colorado produce Red Mc- 
Clure potatoes commercially, and all of them are situated in the San Luis 
Valley. All the commercial peaches in Colorado are produced in two or 
three counties in Western Colorado, and Mesa County produces prac- 
tically all the pears shipped from the state. A marketing agreement on 
Green Pod Peas or head lettuce would have to be statewide as these 
commodities are grown in various parts of the state, however, a State 
Agreement on cauliflower could be localized in about two counties. 

The Colorado Act is flexible. It is administered by the Colorado 
Director of Agriculture who sets up the various boards of control, super- 
vises the election and appoints board members, issues regulatory orders 
that are recommended by the boards of control, provided always that 
they are for the benefit of the industry and that no grower will be denied 
rights and benefits that are available to other growers in like conditions 
or under similar circumstances. 

Under the Act, growers, through their Board of Control can regulate 
shipments, establish grading standards of quality, condition, size or pack 
for any agricultural commodity. They can promote the sale of their com- 
modity through advertising and sales promotion plans. They can elimi- 
nate or regulate “loss selling” by requiring the vendor to post prices, 
and they can require that all containers be branded with the grade and 
commodity, and that the net weight of the contents be clearly shown. In 
short the grower is not only permitted to build up the industry in which 
he is a producer, but he can protect that industry from unscrupulous 
growers and distributors .who might take the short instead of the long 
view on what is best for the majority. 

The rate of assessments can vary according to the work that is in- 
tended to be accomplished, but funds collected for a specific purpose must 
be used for the accomplishment of that purpose only, and any surplus 
remaining in the treasury at the close of the season must be prorated 
back to the grower who paid the assessment. 

Here in the San Luis Valley an assessment of 1 cent per 100-pound 
bag of potatoes is collected and allocated on the basis of approximately 
\% cent for administration; % cent for advertising, and % cent for im- 
provement work consisting of research work in eliminating disease and 
insects and improving the quality at the producer level. . 

The Colorado Director of Agriculture has issued three orders this 
season at the request of the San Luis Valley Potato Board of Control. 
(1) An order setting the rate of assessment at I cent per 100-pound bag 
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of potatoes. (2) An order prohibiting the shipment of immature Red 
McClure potatoes between the 2d of September 1947, and the 16th of 
October, 1947. (3) An order prohibiting the shipment of potatoes in con- 
tainers that are not clearly marked and branded with the correct net 
weight when packed. 

The Colorado Marketing Agreement does have “teeth,” and where 
an agreement is instituted by a majority of the growers, all orders can be 
enforced through the office of the Attorney General of the state. Where 
grades or packs of various commodities are shipped in violation of exist- 
ing orders, the Attorney General can issue a restraining order, and prose- 
cute the offender according to the enforcement provisions contained in 
the Act. However marketing agreements like all other businesses are 
based on good will, and a policy of speaking softly is important but it 
must be backed up with a big stick. 

It appears now that marketing agreements, whether Federal or State, 
will become a very important part in the development of the potato in- 
dustry, and of course these agreements can overlap with Federal Agree- 
ments embracing large production areas consisting of several states, and 
State local agreements performing a more flexible function of assisting 
the grower in producing better quality, and making available to him the 
services of various technicians that can visit his farm and help to solve 
his problems. Many problems of production arise that can not be solved 
on the farm by individuals, but collectively they may have the problem 
solved for them. 
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SPRAYING or DUSTING 
“OHIO SUPERSPRAY” HYDRATED LIME 


with a guaranteed fineness of 99144% passing a screen having 
105625 openings per square inch. It contains magnesium and 


calcium. Insures greater coverage and yields. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of Various Forms of Lime 
amd Limestone Products 


The “Standard” 
Potato and Onion Grader 


Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed, and Adaptability. 


More Boggs Graders in use than all other makes 
combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP., Atlanta, N.Y. 


Corrosive Sublimate 
Yellow Oxide Mercury 
Hormodin (Available in powder or liquid form) 


Hormodin is the root-forming chemical developed by 
The Boyce Thompson Institute for Plant Research, Inc. 


Write for descriptive literature 


MERCK & CO., Inc. RAHWAY, N. J. 


Manufacturing Chemists 
New York, N.Y. © Philadelphia, Pa. © St. Louis, Mo. 
Elkton, Va. * Chicago, Ill. * Los Angeles, Calif 


In Canada: Merck & Co., Ltd... 
Montreal Toronto Valleyfield 
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Do You Know How Much 
Potash Goes Off Your Farm 
In A Year's Harvest? 


| 

Everything sold off the farm reduces its fertility. If you 
had a good crop of potatoes this year, more potash than 
nitrogen and phosphoric acid combined went out of the | 
soil with them. To grow a good crop of No. 1’s, soil and 
fertilizer must supply at least 200 lbs. of available potash 
(actual K.O) per acre. Your fertilizer may have supplied 
this amount—if not your soil is poorer. 


Consult your official agricultural adviser or experiment 
station about the amounts of potash needed to grow your | 
crops and how much your soil will supply. See your | 
fertilizer dealer. He will show you how little extra it will | 
cost to apply enough fertilizer for greater returns on your | 
investment and to maintain the fertility of your soils. 


Write us for additional informa- 
tion and free literature on the 
practical fertilization of your 
crops. 


American Potash Institute, Inc. 


1155 Sixteenth St., N. W. Washington 6, D. C. 
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AVAILABLE WITH 
SPECIAL BOOM FOR 
TOMATO PROTECTION 


@ Exact and constant pres- 
sures. 


@ Thorough penetration of 
foliage. 


@ Accurate boom control. 


@ Efficient, low-cost opera- 
tion, 


@Easy lubrication and 
maintenance, 


@ Years of reliable service. 


WRITE 
TODAY 
FOR 
USEFUL 
INFORMATION 


FARM EQUIPMENT DIVISION 


Kill those pests 
With dust or spray; 
Protect your crops 


The IRON AGE way. 
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yok ROW CROP SPRAYERS 
Model No. 71-55-01 
FAMOUS IRON AGE PUMP delivers 6 to 50 gals. per 
minute at pressures up to 600 Ibs. Eight’ pump sizes. 
IMPROVED FOLDING BOOM eliminates complicated 


control devices, Simple, rugged, easy to operate. Avail- 
able in 3 te 16 row sizes; 2 to 6 nozzles per row. 


ROW CROP DUSTERS 


Model No. PT-1000 
HIGH VELOCITY BLOWER is precision built for easy 
running and accurate dust feed at normal speed of 3700 
R 


.P.M. 
HANDY INDIVIDUAL LEVERS permit control of boom 
sections from tractor seat, eliminating plant damage due 
to nozzle drag. 
SPRAYERS + DUSTERS + PLANTERS 
TRANSPLANTERS + DIGGERS WEEDERS 
CONVEYORS JUICE PRESSES SPECIAL MACHINERY 


A. HAR 


2201 DUKE STREET — YORK, PENNSYLVANIA 
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